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OPERATING INSTRUCTIONS 


MILLING MACHINE INSTRUCTIONS 

Alt the equipment furnished with the Milling Machine Is packed in 
the carton in the miller crate. Be sure everything has been removed 
before the carton is destroyed. 

Use kerosene to remove the rust preventive coo ting from the 
machined surfaces. 

Sefore using the Milling Machine, lubricate thoroughly according 
to Instructions in lubrication Chart, pegs 6. 

MOUNTING MOTOR 

The Atlas Milling Mcchine requires a % HP, 1725 5PM motor, 
preferably a capacitor or repulsion-induction type. (For a y z -inch 
diameter motor shaft, motor pulley No. 9-423 is required.) 

Make all wiring connections before fastening motor to motor base. 
Motor must rotate counterclockwise when viewed from the end of the 
motor opposite the shaft —— Figure 1 shows the correct hook-up for 
either I10V or 220V current. 

Slide pulley on motor shaft so that small step Is next to motor; 
tighten pulley set screw. Mount motor on motor base, place belt around 
small step of countershaft pulley and large step of motor pulley, align¬ 
ing motor until belt is straight end adjusting motor base until belt is 
tight. Bolt motor in this position. IMPORTANT: Maintain proper belt 
tension —— belt should be just tight enough to prevent its slipping. 

Mount the Milling Machine to a sturdy level bench. Level the 
Miller using a machinist’s spirit level. To do this, check with level on 
each end of Miller table af right angles to table travel; and also in 
center of fable parallel to table travel. By placing thin metal shims or 
washers around mounting bo3ts beneath miller base, adjust until level 
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Fig. T Wiring hook-up for Afos motors. 

readings show that miller table is level. Slight variaflons may be cor¬ 
rected when tightening mounting bolts. Bolt miller securely in position, 
tightening each bolt a little at a time, rechccfcing level reading every 
few turns. 

OPERATIONS AND CONTROLS 

POWER FEED MODEL—see Figure 2. 

A. ARBOR SUPPORT ASM LOCKS — The arbor support arm is 
adjusted end held In position by means of coordinate locks actuated 
by hcndle A. 

B. REVERSE TUMBLES LEVER —- controls fhe direction of fable 
travel. Has three index positions — forward, neofrol, and reverse. 

C. CHANGE-O-MATIC INDEX KNOS — indexes the change gears 

In four different positions. Pull out knob end rotate chonge gears by 
means of large knob, located below index knob, until index knob 
drops into position. 



Fig. 2 Atlas Power Feed Model Milling Mcchine. 


CHANGE-O-MATIC KNOB (Sec Fig. 7) — rotates change gears 
so that anyone of the following four feeds are obtained; .003**, .006", 
.0125'* ond .025". For further information regarding feeds, see READ¬ 
ING THE CHANGE-O-MATIC DIAL, page 3. Always pull out index knob 
before changing feeds. 

D. UNIVERSAL DRIVE GEAR LOCK NUT — The four table feeds per 
revolution of spindle are considered enough for most purposes. Other 
feeds ore obteined by using different gears on the universal drive shaft 
m place of the standard 64-footh gears. Loosen the lock not D to 
make fhe necessary gear mesh adjustment. 

E. TABLE FEED HANDLES — used to move table by hand. Always 
loosen gib Lock L before moving table. 

F. MICROMETER DIAL LOCK SCREWS — used to Jock the microm¬ 
eter dials af the zero reading. Each division on the dial represents 
one thousandth of on inch travel. Always remove back lash before 
setting collar. 

G. KICK-OUT —> automatically disengages the fable travel when 
in power feed by tripping kick-out lever H. Kick-out may be set at 
any position clong fhe table. 

H. KICK-OUT LEVER — engages power to fhe fable. Power is 
transmitted fo the table by lowering the lever. Lever may be dis¬ 
engaged at any time. CAUTION: Be sure to disengage lever before 
table reaches its limit of travel. Serious damage may result if tabie 
Is jammed against the cross slide. 

J. TABLE LIFT HANDWHEEL — controls the table elevation. Always 
release gfb lock locoted on right side of knee, and the two lock screws 
O before positioning ‘able. 

K. TABLE TRANSVERSE HANDWHEEL —— controls the forward end 
backward movement of fhe fable. Always release gib lock located on 
right side of cross slide end the two locks A before positioning table. 
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t. TABLE GIB LOCKS — be sure to tighten locks on feed not in 
motion (longitudinal. Cross or vertical). 

CAUTIONi The table gib lock located on front or saddle. Power 
Feed Model (MFC), should always point downward to prevent it 
striking the kick-out. 

M. BELT TENSION LEVER — shift lever to the right *o tension belt 
for operation. For belt adjustment, see ADJUSTMENTS, part 2. 

N. BACK GEAR LEVER — engages back gears with spindle gears. 
After back gears are engaged be sure to poll out sliding pin which 
locks the large spindle gear Jo the spindle pulley. Use the special 
wrench furnished. 

When back gears are disengaged be sure sliding pin is replaced 
?n the large spindle gecr. 

O. ARBOR SUPPORT LOCKS - be sure screws ore tightened 

securely when using the cutting arbor for milling operations. Aiweys 
loosen screws when positioning table. 

HAND FEED MODEL—See Figure 3. 

See POWER FEED MODEL for controls not listed below. 

P. TABLE STOP —- can be set anywhere along the length of the 

table to stop table ai any desired point. Set screw provides vernier 

adjustment. 

LEVER FEED MODEL—See Figure 4. 

See POWER FEED MODEL for controls not listed below. 

P. TABLE STOP -— can be set anywhere along the length of the 

table to stop tabic at any desired point. Set screw provides vernier 

adjustment. 

R. TABLE FEED LEVER — used to move table for milling opera¬ 
tions. The crank handle furnished moves table its full length of travel. 

S_ TABLE UFT LEVER — controls the table elevation. The crank 
handle is also used to raise or lower tebfe. Always release gib lock, 
located on right side of knee, and the two lock screws O before posi¬ 
tioning table. 


T. TA5LE STOP COLLARS - regulates table travel. Adjust collars 

to length of travel desired and lock collars in place. 



Fig. 3 Atlas Hand Feed Model Milling Machine. 



Fig. 4 Atlas Lever Feed Model Milling Machine. 


ADJUSTMENTS 



The following applies to all models: 

1. SPINDLE ADJUSTMENT:—Adjustment of the Timken Bearing »s 
not often necessary, but if the spindle spins too freely or play is 
noticeable when the spindle Is pushed back and forth, the following 
simple procedure will adjust the bearings: 

Run the miller between thirty minutes and an hour to warm up the 
spindle {c temperature rise of 50 degrees Fahr. increases the length 
of the spindle about .002 inch between bearings). Then loosen the set 
screw (B) on the thrust nut (C), at the extreme left end of the spindle 
(A), see Figure 5, and turn It up to a point where no play can be 
detected in the spindle. Advance this thrust nut 3 V turn (equal to one 
tooth of the spindle gear) pest that point in order to provide the 
correct preload. Tighten the set screw. It is necessary to remove 
change gear guard on rear of miller to get at the adjusting collar. 
This is easily accomplished after loosening the hex screws. 

2. BELT TENSION: 

(a) Spindle belt Two headless set screws located on the coun¬ 
tershaft hanger serve to fa fee-up belt slack. When adjusting these 
screws, put belt tension lever in tension position and relock screws after 
adjustment is made. 

(b) Motor belt — Tension on this belt is decreased or Increased 
by moving the motor base up or down. This is accomplished by turning 
the two hex nuts located on the stud which goes through the upright 

















on tli* motor base. After adjustment is made, lock note in place. 

Caution: Do not have bell foo tight, just enough tension Jo prevent 
its slipping. 

3. TABLE AMD CROSS SLIDE:—it is very important that the gibs on 


the table and cross slide ctwqys St snugly end the* cU ploy is absent. 
Gib adjusting screws are provided for making any necessary adjust¬ 
ment. The gib screws should always be locked in place with the hex 
riots after adjustment is made. The table end cross slia’e should move 
with a slight “drag” effect. If any play is present, choltering cuts 
and rough finishes will result. 

4. KNEE;—The knee gib should also fit snwgiy at all times, but 
not so Jigbrly that the knee cannot be moved without difficulty. Always 
lock set screws in place after adjustment is made. 

No play should ever be present In the knee slides. Shims between 
the knee and knee anchor plates afford necessary take-up adjustment. 
The shims are .010^ thick and made up of (4) .002 and (2) .001 
leaves held together with a light film or solder and can easily be 
separated with a knife blade. See Fig. 6. The .001^ side is colored 



Fig. 6 

SPINDLE SPEED-CHART 

A speed-chart located on the side cover plate on the head of the 
miller shows all the speeds available and the belt set-ups to obtain 
them. _ 

TABLE FEED PER REV. OF CUTTER 

Table feed is the distance the fable travels per one revolution of 
the cutter. 

The table feed depends mainly upon the number of teeth on the 
cutter and for this reason the feed will vary for each cutter. 

In general, the table feed should be less far the seme material 
when a cutter with a few number of teeth is used than one with many 
teeth. The hardness and type of materiel also are determining factors 
to be considered. 

READING THE CHANGE-O-MATIC DIAL 

Four different table feeds per revolution of cutter are available on 
the Changc-O-Motic. These feeds are shown in each cose under the 
title “Feed Per Rev." After the proper table feed has been decided 
upon, set the Change-O-Mctie so thot the nearest approximate table 
Feed per Rev. appears through the dial window. 



Fig. 7 


Below the “Feed Per Rev." are two columns, one showing fho 
K.P.M. and the other the Feed in inches per minute. After the proper 
cotter speed has been obtained in as explained under “Cutter 

Speed,” refer to the R.P.M. column and choose the nearest approx¬ 
imate R.P.M. shown. The adjacent number in the “Feed” column will 
show the distance the table will travel in inches per minute at that 
particular spindle speed. 8y dividing this figure into the length of the 
portion to be milled, the time required for milling can easily be deter- 
mmed. 

There is a total of 20 different table feeds per minure on the 
Cfeange-O-Mafic dial. Do not confuse "Table Feed Per Rev. of Cutter" 
with “Table Feed Per Minute.” 

CUTTER SPEED 

The cutter speed is the amount of material removed linearly by the 
cutter per minute and is usually expressed in feet per minute; that is, 
the circumferential speed per minute of the outside of the Cutter. The 
cutter speed is determined by the size (dia.) of the cutter, and of 
course, other factors, such as: hardness of the materiel to be milled, 
type of operation, etc. 

The following simple rule will prove practical In most cases for 
arriving at the proper cutter speed in R.P.M. 


{a} Take the circumference of the cutter to be used, expressed in 
inches (CJr. — 3.1416 X dia.) and divide it by 12. Then, divide the 

quotient into the recommended cutting speed in feet, per minute for the 
particular material to be milled (see chart below). This will give the 
cutter speed in revolutions per minute. 

_ * , . _ Cutter Speed {in FPM) 

Dia. X -262 

In general, the above rule will prove satisfactory but the following 
things should also be kept in consideration when determining cutter 


speed. 

(a) In T-slof milling operations, the table feed per minute should 
be reduced considerably (about %) due Jo the great amount of fric¬ 
tion present in this type of milling operation. If the feed Is not re¬ 
duced, the cutter will become excessively 'hot, and be ruined. 

(b) The harder the material, the slower should be Jhe feed per min. 


CUTTING SPEEDS FOR VARIOUS 
MATERIALS 


MATERIAL 

HIGH-SPEED STEEL 

FEET PER MINUTE 

Cast Iron, 1 60S* ----- 

70-80 

Malleable Iron ....... .. .. 

75-95 

1020 S.A.E. Steel... ....- - 

75-95 


70-80 

3145 S.A.E. Steel__-_____— 

60-70 


50-55 

Steel Castings ____—.—-........ 

65-75 


200-500 

Bronze, 4QR f ....—~ 

200-350 

Bronze, 75R ■f ___.....___....__,_— 

75-95 

Aluminum ...... . 

300-2500 

* Approx. Brinell hardness number 


f R ~ Rockwell B scale 



SELECTION OF CUTTER 

The type and size of cutter to use depends entirely upon the shape 
of the piece to be milled. Some operations would require slab milling 
(Fig. 8); others, end milling, such as cutting a slot (rig. 26); or dove¬ 
tailing (Fig. 7 1 ond 12), in which case a dovetail cutter Is used. One 
very important thing should be kept in mind: When selecting a cutter 
the size should be the smallest permissable to perform the operation. 
The larger the cutter Jhe more power it takes to drive it. 


MILLING OPERATIONS 


!. PLAIN MULING OS COMMON. SLAB OR SURFACE MILLING: 
For this type of milling operation a plain milling cotter is used. A 
plain milting cutter is one which machines surfaces parallel to its own 
axis of rotation. The cutting teeth are only 
on the periphery of the cutter. The cutting 
teeth on some plain milling Cutters ore par¬ 
allel to the axis of the cutter; others hove 
helical cages which have an advantage over 
the parallel edge type because the full cut¬ 
ting edge of the tooth does no. contact the 
work of the same time but rather the cut 
commences at one corner and gradually 
proceeds across Jhe work in a shearing-like 
cction, thereby resulting in much smoother 
cutting action. (See Fig. 8.) 

Another type of cutter which falls under 
Ihe plain milling cutter classification is the 
metal slitting saw. Fig. $ —. SLABBING 

This cutter is used for Jhe following operations: slitting and slotting, 
cutting small fceyways (Fig. 10), end cut-off operations. 

2. SIDE MILLING: In side milling, the sides of the cutter cut as 
well as the face. Therefore, the cutter is similar in design to the plain 
milling cutter except for Jhe additional teeth on the side. This cutter Is 
used for such operations as slotting, grooving, cutting keyways, etc 
[See Fig. 27.) 




Fig. 9 — STRADDLE 


Side milling cutters placed on an erbor 
with a spacer to regulate Jhe distance be¬ 
tween them permits two sides of the work 
to be operated on at the same time and is 
known as “straddle milling." (See Fig. 9.) 

If a combination of side and plain mill¬ 
ing cutters are used on the arbor of the 
seme time, this is called “gang milling.” 

3. T-SLOTTING: In this case a T-sloJ 
cutter Is used. The straight slot is milled 
first with a side mil! cutter and then the 
T-s!ot cutter is used to complete the job. Do 
no confuse a T-slot cutter with a keyway 
cutter. The two differ in this respect that the 















T-doi cutter Has cuffing teeth on the sides as well as the face while 
the keyway cutter has teeth only on the face. 

4. CUTTING KEYWAYS:—Woodruff keyways are cut with a key¬ 
way cutter. The cutter is brought down into the work to the desired 
depth. The depth of the cut. of course, depends upon the size of the 
keyway. Bring the work, after it has been mounted properly, so it just 
- touches the cutter. Tighten the gib locks on the table and cross slide. 
Set the micrometer dial on the knee lift shaft to the zero reading. 
By watching this dial as the work Is advanced the correct depth of 
cut can be determined. 

To cut a keyway along the entire length of a shaft, a side mill is 
used, if the keyway is not very deep, a slitting saw may be used. 



Fig. 10 

Since a slitting saw has rvo cutting edges on the sices much friction 
is set up between the sides of the cutter and the work. Therefore, 
caution should be exercised to prevent the cutter from “burning up". 
{See 5g. 10.) 

Another way to cut keyways is by using an end mill. (See fig. 10.) 
An end mill cutter has cutting edges on the end as well as or the 
face. In many cases an end mill cutter has to be used because it is 
not permissible to use a slitting saw due to the shape of the work- 
For example, a shaft with two different diameters but only the smaller 
one is. to be keywayed. The cutter would cut partly into the larger 
diameter portion of the work as It approached the end of the cut. 

5. DOVETAIL CUTTING:—For dovetail¬ 
ing if Is necessary to use an angular cutter. 

{See Eg. 1 1.) There are single and double 
angular cutters. The single angle type. like 
the one used for dovetailing. Has one cut¬ 
ting face Inclined at an angle to the axis of 
rotation of the cutter. A double angled 
one has two surfaces at an angle to the axis 
of rotation and are usually used for fluting 
taps, reamers, and similar vork where it is 
important that two surfaces operated on 
at the same time are finished equally welL 

When cutting the male dovetail, {see 
fig. 12), It r. advisable to first mill the top 
surface of the work and then mill the sides Fig. I i—DOVETAILING 
with a side mill to the proper width. Finish the job with the dovetail 
cutter, first cut the one side. Then, without moving the work forward 
o backward, raise or lower the work, depending upon which side was 



Rg. 12 

mtfied first and without changing the rotation of the cutter, mill the 
other side by feeding the work against the cutter in the opposite 
direction. 

The two sides of the female dovetail are 
also cut in the same way; that is, leave the 



Kg. 13—BORING fig. 14 



6. BORING:—For boring, a special ar¬ 
bor with an inserted cutting bit is used. 
(See fig- 14.) if the work can be bored 
close to the head of the miller, the use of 
a short shank arbor is permissible (see fig. 
!3); otherwise the arbor should be of such 
a length so that the arbor support bracket 
can be used to support the other end. 



7. DRILLING - LAYOUT: — 8y using a 
chuck mounted on the miller spindle and a 
center drill, work can be accurately pre¬ 
pared for drilling. (See fig. IS.) 

8. GEAR CUTTING:—For gear cutting 
operations (see fig. 16), formed gear cut¬ 
ters are used. The shape of the cutter 
teeth, of course, depend upon the pitch of 
the teeth which are going to be cut. The 
index centers attachment is recommended 
for this milling operation. See catalog. 


Rg. 15 

DRILLING - LAYOUT 



fig. 16 

GEAR CUTTING 


Spacer 
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"Table- 


HOLDING THE WORK 

In many cases the work can be clamped directly to the milling 
machine table. Since pieces to be milled are of such various sizes cod 

shapes, no definite ____ 

instructions can be 

given as to mount- -yj 

ing and much de- r . p 

pends upon the Ll&mp 

ingenuity , of the WOTK-, / 5pdCCr 

/ ^7 

suggestions are u j / 

given here which /-— ^ y \ p] ~T/ 

may be of some . |_~ ? J I 

help. „ —- Jr——-— 

The V grooves in TclblC -‘-'2'—i CZ3 I | 

the table facilitate _ -- — ^J _ 

the easy damping pj jy 

of round stock to 

the table- The grooves are parallel to the lino of the longitudinal table 
travel. Fig. 17 shows a set-up for milling a keyway into a shaft with 
an end mill. The shaft is clamped down by means of clamp bars rest- 
T. Z ing on the work and spacer 

/'"Clamp uar blocks under the other end 

f __ p i l and fastened to the table by 

jk fin rf}j means of tee-bolts. 

I----_—i VERY IMPORTANT: Tie 

/l* YSjVorh. spacer block should always be 

( I J \yf as far as possible away from 

[ j the tee bolt so that its dss- 

-/ j tance will be greater than the 

'V/ 1 distance between the work and 

I T* V BiCCK ^ ] tee-bolt. Also, the clamp plate 

.— L ———-------l_ roust be level with the table, 

S Table \ otherwise, if It is tilted, the 

JL_ ‘ _) damp bolt will pull off to one 

—^ ^ _ side and may ruin the table 

rig. ! 8 tee-slot. 

Square stock may also be damped in the V dots. 

Another type of mounting for round stock is shown In fig. IS- In 
this case a square is to be milled with an end mill on the ©nd of the 
shaft. An auxiliary vee block is used and set at right angles to the 

table travel. Note that the tee bolts go .. . 

through the vee block and placed equi¬ 
distant from work so that each bolt fakes 
an equal share of the pull. The vee block 
also acts as a pressure block against the 
tabfe above the tee borfs which Is a very 
important point tc remember. Without 
disturbing the work, all four sides of the 
square are milled at one setting—first 
the bottom, side, top and finally the 
other side. fig. 19 
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Fig. 28 shows a sel-up for cur- 
ring Flores in a piece of tapered 
work. The work is held between 
centers which To turn are clamped 
in the V ot the fable. The differ¬ 
ence in diameters of the centers 
is equal to the difference in diam¬ 
eters of the two ends of the 
tapered stocL 


A swivel vise, see 
figs. 9 and 19 will 
be found to be an 
ind is p © n s a b ! e at¬ 
tachment to hold 
work for most ralH- 
rng operations. Pig- 21 

The following attachments are also available: Index Centers, usee 
for spfining, fluting, gear cutting and squaring shafts {see figs. 16 and 
21); Rotary Index Table, for angular indexing and spacing (see fig. 20); 
and Angle Plate, which holds work which cannot be gripped in the 
'is© or boifed to the table (see fig. 24.} 

When gripping work in a vise which is less in thickness than the 
depth of the vise jaws, place spacers underneath work to obtain suffi¬ 
cient clearance above jaws. 

If any production work is to be done, it is advisable to make a 
special fixture or jig to hold the work. 

MOUNTING THE CUTTERS 

Slab mills, side mills and metal slitting saws are mounted on an 
arbor which Is supported on both ends—one end in the spindle and 
the other in the arbor support bracket. The cutter is driven by mere 



frictional force of the spacers which are tightened up against it. See 
fig, 22- A key should bo used on the larger cutters. The arbor driver 
a screwed on the spindle nose and the two prongs drive the cutter 
arbor. The cutter arbor has a tapered shank which fits into the spindle 
taper- Be sure these tapers are scrupuously clean before mounting cut¬ 
ter arbor. The arbor is locked into the spindle by means of a draw bar. 
After arbor is locked into position, place the arbor support bracket over 
the other end of the cutter arbor. Turn the spindle by hand so that 
the arbor bracket will adjust itself and clamp securely in place on the 
arbor support arm after arm is also locked info place. 

To remove the cutter arbor, loosen and remove the arbor bracket 
and draw-In rod. With a BRASS rod, bump the arbor out of the 
spindle. 

In the case of a 
straddle milling set-up, 
a spacer of correct 
thickness has to be used 
between the two cut¬ 
ters. The nearest spacer 
or combination of spa¬ 
cers should be used 
with thin shim spacers 
in addition until the 
correct thickness be¬ 
tween cutters is obtained. In some Instances it might be advisable 
to turn out a spacer on a lathe to the correct size. 

Dovetail cutters, end mills and keyway cutters are mounted in a 
shank cutter adaptor. See fig. 23. 

The arbor support unit is not used in this case. 

End mills use bushings on cutters with shanks less than diameter. 

To remove the shank cutter adapter, loosen and remove the draw-In 
bar and wrrh a BRASS rod, bump the adapter out of the spindle. 

The spiral end mill is adapted to the spindle by a shell end mill 
driver. This driver has two driving pins which fit into recesses in the 
cutter and a ground pilot for cutter hole with a large retainer screw. 
Rg. 26 shows a spiral end mill. 



Rg. 23 




FORMED CUTTERS 

Occasionally a specific shape is wanted. In such cases a formed 
cutter will have to be used arid is made specially to give the desired 
shaped cat- Only In the case of production set-ups Is ft advisable to 
warrant the expense of a formed cutter. 

DEPTH OF CUT 

The depth of cut will vary, of course, according to the amount of 
stock to bo removed. THE MAXIMUM DEPTH Of- CUT SHOULD 
NEVER EXCEED ‘/a* ON THIS MILLER EXCEPT ON SLITTING OPER¬ 
ATIONS. The first cut on a rough casting should be deep enough to 
cut below fit© "surface scale" otherwise the cutter will quickly become 
dulled, because the "scale" Is much harder than the rest of the easting. 


FINISHING CUTS 

When taking a finishing cat, drop the 
Change-O-Mafic to the next lower "Feed 
per R.P.MJ' setting. This has the same 
effect as if the R.P.M. of the cutter were 
speeded up. 



Rg. 24 

CUTTING FLUIDS 

Cutting fluids are used mainly for cooling purposes, that is. to carry 
the heat away from rh© cutter. Cutting fluids also have a slight lubri¬ 
cating quality and serve to Bush away the chips from the cutter. The 
following materials do not require lubrication: ordinary gray cast iron, 
yellow brass castings and babbitt. Some kind of lubricant should be 
used when milling wrought iron, steel, steel castings, malleable-iron 
castings, bronze, copper and the various copper alloys. 

The best lubricant Is pure lard oil. A mixture of soluble oil and 
water will also make a good lubricant. 

An automatic coolant system or a coolant tank (gravity feed] ere 
available for your milling machine. Refer to catalog for full infor¬ 
mation- 


UP-MILLING AND 
DOWN-MILLING 

(Also Known as Climb Milling) 

In the case of np-mllUng. the teeth of 
the cutter, when they come in contact with 
the work, rotate against the direction in 
which tho wort is traveling. In the down 
milling operation {climb milling), the oppo¬ 
site is the case, namely, the cutters rotate 
in the direction the work is traveling. 



UNDER NO CIRCUMSTANCES SHOULD 

DOWN MILLING BE USED ON THIS Fig. 25 —SLOTTING 
MILLING MACHINE THE MACHINE IS NOT INTENDED FOR THIS 
KIND OF MILLING AND IF USED THE CONSEQUENCES CAN 
ONLY BE BLAMED TO THE OPERATOR AND NOT TO THE 
MACHINE 



fig. 28 



















INSTRUCTIONS FOR REPLACING THE SPINDLE BELT 


See Fig. 29. First set the 
Change-O-Mafic -feed In 
flie .003 positron as shown 
at "A”. This will enable 
the rotary change gear 
bracket inside gear case 
"C" to clear the frame of 
the milling machine when 
removing gear case. 

Next remove the four 
cap screws marked “S”. 

Gear case "C** can then be 
removed by pulling directly 
away from Inner gear plate 

"D’\ 

Rg- 29 

See Fig. 30. Remove cap screw M E" and poll off the feed gear. 

With c thin end wrench unscrew stud "F." The complete tumbler 
gear assembly may then be removed from the machine. 

Next remove four cap screws **G,” inner gear plate “D" may 
then be pried off with the aid of a screw driver. Care should be taken 
not to damage or lose the two dowel pins “H."* This may be accom¬ 
plished by prying alternately on opposite sides or the plate. 

See Rg. 5, page 2. Loosen set screw "B M and unscrew collar ”C‘* 
by turning counter-clockwise. Care should be exercised not to lose the 
small cushion of soft material that is located under set screw "B“. Gear 
"G" may now be removed by pulling directly away from the head. 

Next pry out Woodruff key "E” and pull collar **H” off from the 
spindle, loosen set screw in collar “D” and TWO set screws "F* in 
gear "I”. With a lead hammer or a machinist's hammer and a block 



of wood, carefully drive the spindle **A’* in. the direction shown by the 
arrow until Woodruff key “J" epepers beyond the face of gear “1”. 
The spindle then should be rotated until the Woodruff key enters the 
notch in the top of dust cover "M”. After the key hais entered the 
notch, proceed to drive out the spindle the rest of the way; dust cover 
”N” will be automatically removed with it. Care should be exercised 
not to lose the various loose parts such as the spindle pulley, spindle 
gear and adjustment collar when removing the spindle. 


TO REMOVE BACK GEARS 

Next, if is necessary io remove the back gear*. Drive oui pin "X“ 
in the eccentric handle and loosen the two set screws "L”. Back gear 


shaft “O'* can be pushed out in 
the direction indicated by the 
arrow. 

The old belt can now be pull¬ 
ed out of the machine and a new 
belt inserted. 

TO REASSEMBLE 

All parts should first be clean¬ 
ed. Then put the back gear as¬ 
sembly together, reference to Fig¬ 
ure 5 will assist in getting the 
parts in their proper places. 

Next, assemble the spindle 
with its various parts end refer to 
page 2 for making the proper 
adjustments. 

Both assemblies should then 
be thoroughly oiled and greased 
according to the lubrication chart. 



LUBRICATION CHART 


Fig. 30 


Following applies fo all Models (except Nos. 22, 23 and 24 which 
applies fo Hand L ever Model only). Use a good grade of S.A.E. No. 
10 motor oil or equivalent throughout unless otherwise specified. 

1. SPINDLE BEARINGS (left and right): Oil every rime the milling 
machine is used. 

BACK GEARS (not illustrated) : Every time back geers are used, 
remove small screw in center of back-gear spindle and oil freely. 
Replace screw. Occasionally, also apply oil to back-gear eccentrics. 
SPINDLE PULLEY BEARINGS (not illustrated): Oil at regular inter¬ 
vals. To oil, remove set screw In large step of spindle pulley. 

2. ARBOR SUPPORT: OH every rime cotter arbor is used in con¬ 
junction with support. 

3. VERTICAL KNEE WAYS: Clean regularly and occasionally apply 
a libera! quantity of oil. 

4- CROSS SLIDE WAYS {for table): Clean regularly and apply a 
liberal quantity of oil every rime machine is used. 

5. CROSS SLIDE WAYS (on knee): Clean regularly and apply a 
liberal quantity of oil every time machine is used. 

6. TABLE FEED SCREW BEARINGS: Occasionally apply a few drops 
of oil. 

7. KICK-OUT TRIPPER SHAFT: Occasionally apply a few drops of oil. 

8. CROSS FEED SCREW BEARING: Occasionally apply a few drops 
of oil. 

9. KNEE LIFT SCREW SHAFT: Occasionally apply a few drops of oil. 
10. FEED GEAR CASE BEARING: Apply a few drops of oil every 

time machine Is used. 


11. and 14. UNIVERSAL DRIVE JOINTS: Apply a few drops of oil 
every rime machine is used. 

12. KNEE LIFT SCREW AND GEARS: OH every time the machine 
is used. About once a month clean the knee lift screw with kero¬ 
sene and a small stiff brush, {raise table to its maximum height) 
and apply a small amount of oil. 

13. UNIVERSAL DRIVE SCOPE: Frequently remove oil screw and ap¬ 
ply a small amount of oil: then, replace screw. 

14. See number tl. , 

15. UNIVERSAL DRIVE SHAFT BRACKET: Open side gear cover and 
apply a few drops of oil every rime machine Is used. 

16. GEARS: A small amount of heavy graphite outer gear lubricant 
applied to gear teeth will aid in obtaining smoother, quieter oper¬ 
ation. Be sure to remove all oil in the gear teeth before applying 
lubricant or it will not adhere. The best way to get at the gears is 
to remove gear guard (change-o-matic unit). A small amount of 
oil should also be applied to change gear bearings. 

17. CHANGE-O-MATIC KNOB BEARING: Occasionally apply a few 
drops of oil- Especially to ball o»er. 

18. KNEE LIFT SHAFT BEARINGS; Puf a few drops of oil in the oil 

hole after removing the small screw. Replace screw. 

19. COUNTERSHAFT BEARINGS: Oil these two bearings every time 
machine is used. 

20. ROCKERSHAFT BEARINGS: Apply a few drops of oil occasion¬ 
ally fo the rockershaft bearings. 

21. TABLE FEED SCREW: About once a month dean the feed screw 
threads with kerosene and a small stiff brush and apply a small 



amount of oil along Its en¬ 
tire length. 

22. TABLE FEED RACK: About 
once a month apply a small 
amount of cup grease to the 
rack after cleaning with kero¬ 
sene and a small stiff brush. 

23 and 24. RACK GEAR SHAFT 
BEARINGS: Apply a few 
drops ot oil every rime ma¬ 
chine is used. 

25. KNEE LIFT SHAFT BEAR¬ 
ING: Apply a few drops of 
oil every time machine Is used. 

26. SUPPORT ARM: Occasionally 
apply a IrHlo oil to the cut¬ 
ter support arm. 

27. TUMBLER GEARS: Apply a 

few drops of oil every rime 
machine is used 

28. CROSS FEED AND KNEE 
Li FT SCREWS: Oil at regular 
intervals. To oil, move table 
to extreme front position and 
with a screw driver slide 
screw coyer forward until 
screws ire exposed- 

























































ORDERING INFORMATION 

IMPORTANT: The following information must be furnished on ail 

repair part orders. 


1. Quantity Required 

2. PART NUMBER and Name of Part 

3. Model and Serial Number of Milling Machine 


___TprTcS 

- 

\ IAF-20A S« Af 1 

\ fORMl^ 6 
\ Mf&-0° S505 


■ Sample For Ordering 
Parts By Mail 


ir Mz, 


. p «3s 




By Telegram 


M 




D 




«00£L NUMBES 

IsrsiJi nursaca 

MFC 

j 005485 


Be Sure to Give MODEL and SERIAL 
Number on Plate, Located on the 
Main Housing Directly Above the 
Switch. 


J 


Ports shown without part numbers are standard parts and should be purchased locally. 
We reserve the right to make changes in design and specifications without notice. 


INDEX 

FOR MILLING MACHINE PARTS AND PRICES 


UNIT ASSEMBLIES.8 

BASE AND HOUSING, COUNTERSHAFT AND BELT GUARDS ... 9 

MOTOR BASE, BELTS AND PULLEYS.9 

HEAD, CUTTER GUARD, BACK GEAR AND SPINDLE ASSEMBLES . . . 10 

GEAR GUARDS AND CHANGE GEARS.11 

TUMBLER GEARS AND TABLE FEED.12 

CROSS SLIDE, MFC AND MIC KNEE AND TABLE.13 

MHC KNEE AND TABLE.14 









MI- 108 X 

MOTOR BASE ASSEMSIY 
SEE PAGE 9 























PARTS LIST 

AH parrs on this page are used on MFC, MIC and MHC Models 


SO I -24 

SPINDLE COLLAR 


M1-S08 

COUNTERSHAFT PULLEY 


3/16” t%" 

GROOV PIN 



MI-20A 
countershaft bracket 


*A"- 2 o xir 

HEADLESS SET SCREW 
OVAL POINT (2 REQO.) 

20 HEX JAM NUT 
{2 REOO.) 



Ml-77 
HUS 


51-52 

HANDLE 


COUNTERSHAFT HANGER 
' with BUSHINGS 


MI-2I8X 

COUNTERSHAFT HANGER 
ASSEMBLY 


Ml-2 71 

ADJUSTING PIN {2 RcQD.} 


V»4* WASHER 

(2 REOD.) 




4"-20x>/ 3 " 

FIU_ HEAD MACH. SCREW 
/ << REPO.) 

^ I 



MI-HA 

COVER PLATE 


Mi-2! 8XY 

COUNTERSHAFT 

ASSEMBLY 

CONSISTS OF M1-2IBX 
AND MI-20AX 
ASSEMBLIES 


*- 10-24 r '/a “ 

R.H. MACH. SCREWS 
(} REpD.) 


MH-43 
RACK (MHC 
MODEL ONLY) 

8-32 X 'h~ 
FILL HEAD 
t**CH. SCREW 
(3 REPO.) 


%“-!&* 1" HEX CAP SCREW 
(2 REPO.) 


M1-20AX 
COUNTERSHAFT BRACKET 
ASSEMBLY 


$7-1-45 

KNOB 

& '4"-20 X % 

T^HEaBLESS SET Sl,* 

No. 6 jc x /aT 
DRIVE SCREWS 
(2 K£<? 0 .} 


Mt-3 

EASE 



MI-4Q2B 

MOTOR BELT GUARD 


HEADLESS SET SCR. 


S7-U5 

KNOB 


4M3A 

SWITCH PLATS 



MI-3X 

BASE AND HOUSING 
ASSEMBLY 


PHILLIPS 
Cap screw 
(2 REQD.) 


MI-400BX 
BELT GUARD ASSEMBLY 


S7-74 - 
BRACKET 


y 9 -!6 HEX JAM NUT 
(3 REQ0 } 


9-214 

CORD 



MI-108 
MOTOR BASE 


5/,*” WASHER 

{3 REQD.) 


Ml-27 

BACK GEAR WRENCH 



L3-125 

MOTOR SELT 


MM08X 

MOTOR BASE ASSEMBLY 

10-42 S 

MOTOR PULLET 
«V Hole) 

it 


MI-S8S 

SPINDLE BELT 







PARTS LIST 

OF MI-2AX HEAD ASSEMBLY 


AH parts on this page are used on MFC, MIC and MHC Models 




Ml-SSS 

SPINOLE-SELT 




MI-243X 

CONSISTS OP MI-24J. MI-74* 


S7-I45 

KNOS 




HINGE PIN 


COVER PLATE 


MI-250X 

BACK SEAR SHAFT 
ASSEMBLY 


MMOO-32A 

GEAR 


No. 3 WOODRUFF 
KEY 


WI-82S 
REAR SPINDLE 
BEARING S.6S- 


V&xVxf 
HEADLESS SET SCREW 
(CUP POINT) 


M6-818 

PROMT SPINDLE 
BEARING 



M1-78 
SPACER 


M6-72 
OUST COVER 


No. 3 WOODRUFF KEY 


MI-79CX 

PULLEY ASSEMBLY 
AND Mi-2533 
(Sold at actemfa]y only) 


w-2o.i/r 

LLEfJ SET SCREW 


MI-31X 

SPINDLE 




PARTS LIST 




PARTS LIST 

All parts on this page are used on MFC only 


MF-58X 

REVERSE SEAR - 
TUMBLER ASSEMBLY 

\ 


M6-93 

washes 

i/ 4 "-20 x % 

HEX CAP SCREW 

MF-64 

BUSKING _ 

MF-65 

SEARING 

M6-93 

WASHER 

i/ 4 "-20 X % 

HEX CAP SCREW 

■0-24 x % 
SOUND HD.' 
MACH. screw 


Mr-152 
INNER GUARD 

USED ON MFC ONLY 


31 ..SROOV PINS 
(2RWD.1 


M6-I0I-64 
SEAR (2 REQD-! 



No. 3 WOODRUFF 

KEY 


y 8 «ivv ' 

(2 P --I 



_ WaSHeV 


MF-12 

TOGGLE WITH 
M4-IW COLLAR 


W'~- 

HEX CAP SCREW MF-3! 

SLIDE 

(WITH 2. 10*249 BUSHINGS) 



> UNIVERSAL SCOPE SLEEVE ASSEMBLY 

X Includes MF-7. MMA, MF-I®. MF-ll. MF 26 

M&-88 wp 2 

NUT FEED GEAR COVER 

Vif'x'/i" GROOV PIN 


MF-16 

YOKE 

WITH PINS 


Mr-26 

YOKE 


MF-8X 

SCOPE shaft assembly 


MF-iXYC 

TABLE FEED ASSEMBLY 


%-! 6 x y 8 
HEX CAP SCREW 
(2 REpD.) 


Mr-1 

FEED SEAR CASE 
WITH. MF-SS & MF-ISB 3'JSHINGS 




SROOV PIN 


MI-62 

- LEVER 

WITH HANDLE 


No. 6 !NT. TEETH - 
SHAKEPROOF washer 
(4 REQD.) 


6-32 x y 2 " 

FILL. HO. MACH. 
SCREW (4 REQO.J 


./•■ x SROOV PIN 

(2 REQ0.3 

>/,- x SROOV PIN 

j cT / 


_ * MF-IXC 

gear box assembly 


MF-20A 

SLIDING GEAR SHAFT 


MF-63 

BEARING 



IS HEX JAM NUT 


MF-4A 


- ivtr-3A 

MITRE AND SPUR gear 
WITH MF-43 BEARING 




PACTS 11ST 


I/s" X i/V GROOV PIN 


*4-20*54 

SOUND HD. MACH. SC*. 
(2 RB?D.) 



MI-43X 

LIFT SCREW ASSEMBLY 
USED ON MFC AND MIC 


No. 3 WOODRUFF 
KEY 


PARTS UST 



MH-4 

TABLE N 

(ON MHC ONLY} 


^ Mf-270 

PIPE PLUG 


^ MH-6XYC 

KNEE AND TABLE ASSEMBLY 
USED ON MHC ONLY 



S-32 s %" FILL HD. MACH. SCREW 

(4 REOD.J 


Ml 39 

PLUG 
(2 fcEQD.) 


No. 3 WOODRUFF KEY 


NOTE — T-boIts for holding work on the 
table of the Milling Machine may be 
made by procuring %“ Square Head 
Machine Bolts from your local hardware 
and reducing the thickness of the head 
to %j". 



MH-35 

RACK 


6-32 x % FIAT HEAD 

MACH. SCRcW(3 REQO.) 


S8-S6 

COLLAR 


\ t 


' 3 /a"-l6x %" HEX 

CA? SCREW <2 RE<?D.) 


MH-20 

COVER 


MH-22 

SEAR 


MH-19X 

TABLE FEED SEAR CASE 
ASSEMBLY 

USED ON MHC ONLY 


Vu"- 18 k%" 
HEX CA? SCREW 
(S REOO.) 


MI-41 -- 

PLATE (I REOO.) 


Ml-54 _ 

SHIM a REOO.) 


MH-6 

KNEE 


MH-17 — 

STOP SCREW 


MH-I8 - 
STOP NUT 
(4 REOO.) 



MH-21 

SHAFT 


MH-4X 

TABLE ASSEMBLY 
FOR MHC ONLY 


MH-14 

TABLE STOP 


's"-l&x 7 /g" 
t CAP SCREW 


MH-19 

GEAR CASE 


- -MH-16 

FEED LEVER 
tWITH HANDLE) 


S7-I05 

HANDLE 


MH-I4X 

TABLE STOP ASSEMBLY 
2 REQD. ON BOTH 
MIC AND MHC MILLERS 




*/ 4 *’-20x !% 
HEADLESS SET 
SCREW OVAL 
/POINT 


-IA"-20 HEX 

jam nut 


% H -I6 HEX 

FULL NUT 


MI-13 

GIB 


«4*'-28x7/ s - 
HEADLESS SET SCREW 
DOG POINT (3 REOO.} 


10-225 

NUT (3 REQD.) 


MI-42A 

LOCK 


8-32 x y,^’HEADLESS 

SET SCREW. CUP POINT 


Ml-66 

SCREW 


Ml-92 

LOCK 


/ h if 


MI-&7 

BEARING 




MH-15 

GEAR 


MH-24 

WASHER 


f MH-46 / 
BEARING x 
WITH BUSHING 


10-249 

BUSHING 



S7-31 

COLLAR 


^No. 3 WOODRUFF KEY 
__ M6-23 

HAND WHEEL (WITH HANDLE) 


- 2 4 HEX 9-104 

HANDLE 


*"-***%“ 
EX CAP SCRFV 


MH-70 

SHAFT 


MH-aXC 

KNEE ASSEMBLY 
FOR MHC ONLY 
(Includes MH-43 Rock) 


L2-632 ' 

COLLAR 


^ MH-16 

LEVER (WITH HANDLE) 


S / U "-18*% HEX 

CAP SCREW (2 REQD.) 


S7-I05 

HANDLE 


Used on Ml-3 
Base In place of Mi-7A 
Lift Screw Nut on MHC 
Miller only. 


MH-25 

BASE COVER 




For dividing operations. Centers position for work up to 9" long-. 
Maximum swing, 6 ,f . Headstock spindle nose has 1" dia., lO-pitCi 
N.S. threads. 

No. «1-200 INDEX CENTERS for Atlas milling machine. Code ZESLE, wt. 
15 lb. Furnished! 9 indexing gears (36. 40 . 44, 46, 4S, 52, 54, 56 and 64 
teeth); 1%- dog, driver, bolts; two 60° centers — No. 2 Morse taper for head* 
stock. No. 1 MT for tailstock. 


ROTARY INDEX 
TABLE 

Holds work for accurate angular 
indexing and spacing operations. 
Swivel base is graduated from 0 to 
90° left and right. Indexing holes 
every 50° 



Table Diameter_ ^ l /z* Height to Top of Table--iy$" 

Three T-SIots, Top of Table_x y s " 

No. MI-350 ROTARY INDEX TABLE for Atlas milling: machines, complete 
with two base-damping bolts aod wrench. Code ZESNO. wt. 15 lbs. 



SWIVEL VISE 


Vise turns complete circle — locks 'in any position — base graduated 
0-90° left and right. Jaws are 5" wide, tugh, open SVs" — oper¬ 
ated by crank handle furnished. 

No. Ml-300 SWIVEL VISE with bolts. Code ZESON. weight 15 lbs. 


ANGLE PLATE 

The angle plate bolds irregular 
shapes that cannot be gripped in 
vise or bolted to table. Base and 
face each measure x 4" x 

7/1 6 ~. 

No. S7-430 ANGLE PLATE with bolts. 
Code ZEHUD, wt. 3 lbs. 




Hold ensgr. for slabbing:, straddle cutting, slitting, 
forming, etc. Arbors arc stressproof sreel, ground 
all over —* have foil-length keyway and No. 2 Morse 
oper shack forlspindlc. Driver furnished is thread¬ 
ed for spindlri nose. Collars arc precision ground. 
No. Mi-576 draw-in bar (right) is required. 

Diara. Collars——1%" Shank—No. 2 Morse Taper 
Collars Furnished: two 2-. one l". one 3 A~. one 
Vl** one y,i n . Length Shoulder to Nut 6V* M 

No. MI-560 CUTTER ARBOR for Atlas mill¬ 
ing machine, complete with nut. six collars and 
driver. %- Diana. Code ZETYR, wt. 5 lb_ 

No. M1-5601 CUTTER ARBOR for Atlas mill¬ 
ing machine, complete with nut. six collars and 
driver. V r Diam. Code ZEWAN. wt. 6 lb__ 


SLAB MILLING CUTTER 

For plain surfacing — has KH 
spjxni teeth. Held on Mi-560 arbor. 
Wt. 2Jib., hole V%‘ 

No. TJiasn. Face Code 
Ml-530 2*4- I- ZETLA 


ANGULAR CUTTERS 

For face-milling and dovetailing. 
Thr eade d hole — adapted to No. 
Ml-577 shank - cutter adapter with 
arbors listed below. Wc. 6 oz. each. 




R- K. SPIRAL END MILLS 

For general milling operations — slots, 
facing and routing, squaring and sp lining 
shafts, crcring straight keyways. Straight 
shank — held in No. Ml-577 shanfc-curtcr 
adapeer with bushings below. Wr_ 4 oz. 
each. 


No. 

Lgth. Flute 

Diam. 

Code 

576A 

5/8* 

1/4- 

YAKCE 

576E 

II/16- 

5/16- 

YAKEC 

576 C 

5/4- 

5/S- 

YAKFO 

576D 

7/8- 

7/16- 

YAKID 

576C 

15/16- 

1/2- 

YAKOF 



Nor- Thick Disun. Hole 
57*A 7/16- I V A ~ 44- 
574S 9/16- 1%" v?- 


Thread Code 
24 YAUF 
20 YALjE 


END MILL BUSHINGS 

Required to adapt 576 straight shank 
end mills to No. Ml-577 shank-cut- 
5 ter adapter. Not required for No. 576E 

dlamerer end mills. Wt. 4 02. each. 

For End Mill Code 

No. 576A YAKYH 

No. 576B YA1AC 

No. 576C YALCA 

No. 576D YALDE 

Set of 4, Above Bushings YALED 


SIDE MILLING CUTTER 

f ' 1 ^ oc slotting, grooving, fceyways, etc. 

— ased in pairs for straddle milling. 
Teeth have catting edges on three 
sides. Held on Mi-560 arbor. 


Diam. Face Hole Code Wt. 
2V>- y*T VsT ZETME 1 lb. 


Required ro hold Ml-560 or MI-560L. cutter arbor 
and Ml-577 shank cuocr adapter in spindle taper. 
No. Mi-576 DRAW-IN BAR. Code word ZEVAM, 

weight, 1 Yz lbs-- 

No. 57-100 CRANK HANDLE required for No. 
Mi-576 and No. Ml-300 vise. Code ZEVY5, 
weight 1*4 lb.--- 

^ ADAPTER 

Holds Vz" straight shank cutters (angular cutters, 
end mills. Woodruff keyway cutters). Has No. 2 
Morse Qper shank and is held in milling machine 
spindle with Mi-576 draw-in bar (required). 

No. Ml-577 SHANK CUTTER ADAPTER. Code 
word ZEVEN. weight 1 lb____ 

JEjiSSs RH SPIRAL SHELL END MILL 

^ oz w *^ e faring cuts, surfacing, 
i i ih^lln'i' aric ' c °d milling — recommended 
for heavy-duty work. Has RH 
spiral teeth. Bade of cutter is 
^ i|\ slotted to fit driving pins of 

Ml-570 driver (required). 2 lb. 

No. Diam. Thickness Hole Code 

MT-535 2" 15/ a - -4" ZEVT? 

SHE1L END MUX DRIVES JSSSWIe 
Required for No. Ml-585 
end mill. Threaded for Ag* r* ^. 

spindle nose and has two 

driving pins for sloe in [|f| |py 

back of c utte r, ground pilot 1 

for cotter hole, and large 

retainer screw. - *77" ■ ijg*-* 

No. MI-570 SHELL END MILL DRIVER required 
for Mi-535 shell enc mill. ZJETVMA, wt. 2 lb.—_ 



ARBORS FOR ANGULAR CUTTERS 

Required for holding No. 574 angular cutters in 
No. Ml-577 shank-currcr adapter. Wt. S oz. each. 
No. For No. Code 

572! 574A YEWTE 

567 574B YEWUX 



METAL SLITTING SAWS 

For s li cin g and slotting, cutting small 
key-ways, and cut-off operations. Sides 
taper-ground for proper clearance. Held 
on Ml-560 arbor, 7 /%" hole, wt. S oz. 
each. 


No. 

Diam. 

Thickness Code 

Ml-532 

2Y 2 - 

1/52' 

ZETOP 

Ml-5 S3 

2%- 

1/16- 

ZETPO 

Ml-5 SO 

2 Y+~ 

i/s- 

ZHTRY 


WOODRUFF KEYWAY CUTTERS 


For erasing Woo drag keyways—also used 
for milling slots, grooves, T-sIocs, etc. 
Straight shank — held directly in No. 
Ml-577 shanfc-cutrcr adapter. 6 oz. each. 


No. 

Diam. 

' Thick 

Code 

575A 


i/s— 

YALUH 

575E 

y 4 - 

3/16- 

YALYJ 

S75C 

1- 

1/4- 

YAMAD 

575D 


5/16- 

YAMDA 

575E 


3/S- 

YAMEF 











